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DETAILED ACTION 
Status of Claims 

Claims 1-33 are in the application. 
Claims 1-33 are rejected. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-1 1,13-17,19-24,27-33 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Desota et al (US 2005/0149603) and in view of Osborne (US 2003/0156581). 

As in claim 1, Desota describes a memory hub (Fig 4: #120), comprising: a decoder 
being operable to receive memory requests and to determine a memory request identifier 
associated with each memory request (Desota's Fig 6: #102, #104); a packet memory coupled to 
the decoder, the packet memory being operable to receive memory request identifiers from the 
decoder and to store the received memory request identifiers (Desota's Fig 6: #106' the new 
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transaction is stored in a link list behind early transaction; paragraphs 22, 32 further describes the 
current transactions and new transactions or "requests" are stored in queues/registers #502 #506 
#520 that corresponds to the claim's packet memory); a packet tracker coupled to the packet 
memory, the packet memory being operable to receive remote memory responses and to 
associate each received remote memory response with a memory request identifier stored in the 
packet memory ( Desota's Fig 6: #102) , the packet tracker being operable to cause the memory 
request identifier to be effectively removed from the packet memory (Desota's Fig 6: #108; 
paragraph 34); a multiplexor being operable to couple either the received remote memory 
responses or the local memory responses to an output responsive to a control signal; and 
arbitration control logic coupled to the multiplexor and the packet memory and being operable to 
generate the control signal (Desota's Fig 8, paragraphs 37-39 describes the remote transaction is 
saved and latter selected for processing based on its priority, therefore Desota clearly suggest 
that multiplexer and arbitration circuits must be employed for switching from completing a 
previous transaction in the local node to begin processing the remote transaction ). Desota does 
not describe the claim's aspect of memory utilizing the packet transactions. However, Osbome 
teaches a modem hub based memory system in which the hubs (Fig 1 : #104, #106) connect 
various components via point-to-point packet links. It would have been obvious to one of 
ordinary skill in the art at the time of invention to include memory interconnect links and 
methods as suggested by Osbome in Desota's system thereby providing a mechanism to transfer 
data with much higher bandwidth and maintaining a narrow interface (Osborne's paragraphs 
4,22). 
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As for claims 2-3, the claims recite wherein the arbitration control logic generates the 
control signal based on an oldest memory request identifier in the packet memory (claim 2); 
wherein the packet memory is a first-in, first-out (FIFO) memory. Desota's Fig 6 clearly shows 
the transactions are queued in a linked list and processed based on the oldest entries in the link 
list. 

As in claim 4, the claim recites wherein the arbitration control logic generates the control 
signal such that if an oldest memory request in the packet memory is a local memory request, the 
multiplexor outputs a local memory response. Desota's Fig 6 and paragraphs 28-30 describes a 
situation in which the current transaction is processed locally, and when it completed, the 
response or result will be send back to the requestor, thus obviously, the multiplexer must select 
the output connecting to the response or result of the transaction processed locally. 

As in claim 5, the claim recites wherein each of the local and remote memory responses 
comprise data and a header identifying a memory request corresponding to the memory response. 
It has been known a packet comprises data and header information to identifying the source and 
other attributes, and the associating memory address. Osbome shows such a packet in figs 4-8. 

As in claim 6, the claim recites a memory hub being operable to receive local memory 
responses and remote memory responses, the memory hub being operable to store the received 
memory responses and to apply an arbitration algorithm to select the order in which the stored 
local and remote memory responses are provided on an uplink output based on the ages of 
memory requests corresponding to the stored local and remote memory responses. The claim 
rejected based on the same rationale as in the rejection of claim 1 . 

Claims 6,1 1,17,24,29 rejected based on the same rationale as in the rejection of claim 1. 
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As in claim 7, the claim recites wherein the memory hub further comprises a packet 
memory that stores memory request identifiers in an order in which the corresponding memory 
requests are received. Desoto's Fig 6, paragraphs 31-32 shows the link list, and associating 
registers/queues to store transactions that were received. 

As for claims 8-9, the claims recite wherein the memory hub ftirther comprises a 
multiplexer coupled to the packet memory, the muhiplexor providing either a local or a remote 
memory response on an output responsive to a control signal (claim 8); wherein the memory hub 
further comprises arbitration logic coupled to the packet memory and the multiplexer, and 
wherein the arbitration logic applies the control signal to the multiplexer to control which 
memory responses are provided on the output (claim 9). The claims rejected based on the same 
rationale as in the rejection of claim 1 . 

Claim 10,16,23,28,30,36 rejected based on the same rationale as in the rejection of claim 

5. 

Claims 13,19,31 rejected based on the same rationale as in the rejection of claim 2. 
Claims 14,22,32 rejected based on the same rationale as in the rejection of claim 3. 
Claims 15,20-21,33 rejected based on the same rationale as in the rejection of claim 4. 
As in claim 27, Desota's Fig 3 describes wherein the processor comprises a central 
processing unit (CPU). 

Claims 18,25 rejected under 35 U.S.C. 103(a) as being unpatentable over Desota et al 
(US 2005/0149603), Osborne (US 2003/0156581) as applied to claims 17,24, and in view of 
Woodruff et al (US 2005/0015426). 
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As in claim 18, the claim recites wherein each of the high-speed links comprises an 
optical communications link. Desota does not describe the claim's aspect of optical link. 
However, Woodruff teaches optical link are employed in various memory hubs (Woodruffs 
paragraph 34). It would have been obvious to one of ordinary skill in the art at the time of 
invention to include optical conmiunication link as suggested by Woodruff in Desota' s system 
thereby further increase the data transfer rate over a communication link due to high frequency 
provided by optical signal (Woodruffs paragraphs 4-5). 

Claim 25 rejected based on the same rationale as in the rejection of claim 18. 

Claims 12,26 rejected under 35 U.S.C. 103(a) as being unpatentable over Desota et al 
(US 2005/0149603), Osbome (US 2003/0156581) as applied to claims 1 1,24, and in view of 
Zumkehr et al (US 6901494). 

As in claim 12, the claim recites wherein each of the memory devices comprise 
SDRAMs. Desota does not describe the claim's aspect of SDRAM memory. However, Zumkehr 
teaches a memory controller translator circuit capable of converting memory access commands 
of a packet-based interface (rambus interface) into sdram interface for accessing data in sdram 
devices. It would have been obvious to one of ordinary skill in the art at the time of invention to 
include the memory controller translator circuit as suggested by Zumkehr in Desota' s system 
thereby further allowing to use commonly off the shelf high density dram memory devices in a 
high-speed point-to-point interface such as rambus, and achieving high utilization of the memory 
bus (Zumkehr' s colimm 2 lines 1-25). 

Claim 26 rejected based on the same rationale as in the rejection of claim 12. 
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Concision 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Kapuretal(US 691261^ 
Zimmerman (US 2005/0105350). 

When responding to the office action, Applicant is advised to provide the examiner with 
the line numbers and page numbers in the application and/or references cited to assist examiner 
to locate the appropriate paragraphs. 

Any inquiry concerning this communication or earlier conmiunications from the 
examiner should be directed to Due T. Doan whose telephone number is 571-272-4171. The 
examiner can normally be reached on M-F 8:00 AM 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 571-272-4210. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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